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CAMOK KJIEmEH POflA IXODES (ACARI: IXODIDAE) 

BO BPEMH HMMYHH3HPyiOmHX KOPMJIEHHH 

© JI. A. rpuropbesa 

Y caMOK Ixodes persulcatus h I. ricinus bo BpeMH 2-ro h 3-ro HMMyHH3HpyioiHHX KopM- 
neHHM Ha jia6opaTopHbix Kpo;iHKax nojmoro HacbimeHHH He npoHexojurr. KpoBOCocaHHe 
npepbiBaeTCH Ha 2 -m (])a3e. Ha6;no,aaeTCfl CMeHa 3 reHepauHH nHmeBapHTejibHbix KJieTOK. 
Oa3a 6biCTporo nHTaHHH He HacTynaeT. 


B3aHMOOTHomeHHH hkcouoboto KJiema h npoKOpMHTejin KaK ynacTHHKOB 
CHCTeMbI «napa3HT—X03HHH» BKJlK)HaK)T peaKUHK) ITpOKOpMHTeJlH B BM JXQ npora- 
BOKJiemeBOM pe3HCTeHTH0CTH h peaKUHio Kjiema Ha npoTHBOKJiemeByio pe3H- 
CTeHTHOCTb X03HHHa. 

^BJieHHe npOTHBOKJiemeBOM pe3HCTeHTHOCTH KaK Cn 0 C 06 H 0 CTH X03HeB-np0- 
KOpMHTeJieM COnpOTHBJIHTbCH H npOTHBOUCHCTBOBaTb nHTaiOIUHMCH Ha HHX KJie- 
maM 6biJio BnepBbie onncaHO TparepoM (Trager, 1939). B ero onbiTax kpojihkh 
h MopcKHe cbhhkh nocjie KOpMJieHHH Ha hhx JiHHHHOK h hhmcJ) Dermacentor va- 
riabilis Say, 1821 pa3BHBajin BbicoKyio cTeneHb ycTOHHHBOcra k noBTopHbiM 
KopMJieHHHM KJiemeft 3 toto BHua. MHoroHHCJieHHbiMH SKcnepHMeHTaMH 6buia 
ycTaHOBJieHa npoTHBOKJiemeBan pe3HCTeHTHOCTb y MHornx bhuob jia6opaTopHbix 
h ce;ibCK0X03HHCTBeHHbix XHBOTHbix (Wikel, 1996). 

06men peaKunen MJieKonHTaiomHx, nrau h penTHJiHH Ha napa3HTHpOBaHHe 
HKeouoBbix KJiemen hbjihctch o6pa30BaHHe aHTHTen Ha cneun(J)HHecKHe aHrare- 
Hbi, BbmeJineMbie KjiemoM npn nHTaHHH, npnneM Ha pa3BHTHe npoTHBOKJieme- 
boh ycTOHHHBOCTH TpeOyeTCH He MeHee 2 Heuejib (Allen, 1989; JlabeuKan, 1990; 
Brossard, 1992; Galbe, Oliver, 1992; Wikel, 1996; Bowman etal., 1997). 

TeMa pa3BHTHH nporaBOKJiemeBoro HMMyHHTeTa y npoKopMHTejien 3a no- 
cjieuHHe roubi nojiynnjia mnpoKoe ocBemeHne b jiHTepaType. EojibiHHHCTBO hc- 
cjieuoBaHHH nocBHiueHo MOJieKyjinpHbiM h HMMyHOJiornHecKHM xapaKTepncra- 
KaM cjiKDHHbix (Needham et al., 1989; Jaworski et al., 1992; Lawrie, Nuttall, 
2001; Kovar et al., 2002; Leboulle et al., 2002; Valenzuela et al., 2002) h KHmen- 
Hbix (Agbede, Kemp, 1986; Willadsen, Kemp, 1988) aHTHreHOB, BbmejineMbix 
KJiemaMH npn nHTaHHH. flencTBHe 3 thx Gcjikob pacnpocTpaHHeTcn Ha Bee 3Tanbi 
BocnajiHTejibHOH peaKUHH xo3HHHa, a TaKxe Ha Bpo^KaeHHbiH h npnobpeTeHHbiH 
HMMyHHTeT xo3HHHa (Kopecky etal., 1998, 1999). 

Pe3HCTeHTH0CTb xo3HHHa BjiHHeT Ha nHTaHHe h nocjieuyiomee pa3BHTHe KJie- 
ma h Bbi3biBaeT 3HanHTejibHbie otkjiohchhh ochobhhx smnorHHecKHx kojih- 
necTBeHHbix noKa3aTejien, HanpHMep, nponcxouHT yMeHbmeHHe KOJinnecTBa Ha- 
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nHTaBiiiHxcfl KJiemeH BCJieACTBHe rnOejin HeKOTopbix H3 hhx npn npHKpemieHHH 
m Ha 6ojiee no3AHHx cpoxax nmaHHH, ymiHHeHHe BpeMeHH nniaH hh, yMeHbiiie- 
Hne Maccbi kpobh, norjiomeHHOH HanHTaBiiiHMHCH oco6hmh, chhxcchhc npo- 
ueHTa nepejiHHHBiiiHx jihhhhok h hhmc}), a Taoce yMeHbuieHHe nncjia otjioxcch- 
Hbix hhu h BbiJiynHBiiiHxcH H3 HMX jihhhhok (TaexcHbin..., 1985; Agbede, Kemp, 
1986; Wikel, 1996; EajiamoB, 1998). 

BnojiHe ecTecTBeHHo npejmojioxcHTb, hto Bee oth otkjiohchhh hbjihiotch 
cjieziCTBHeM HapyuieHHH nHTaHHH KJiema, o neM aojdkho CBHzieTejibCTBOBaTb npo- 
HBJieHHe He TOJlbKO BHeiHHHX npH3HaKOB, HO H rJiybOKHX MOp4)OJIOrHHeCKHX H3- 
MeHeHHH nHmeBapHTejibHOH CHCTeMbi. ^eiajibHOMy paccMOTpeHHio Mop(J)0(})yHK- 
UHOHajibHbix H3MeHeHHH KHiiieHHMKa 2 bm£ob KJiemeH pozia Ixodes b pe3yjibTaTe 
HMMyHH3HpyiomHX KopMJieHHH nocBHiueHa 3Ta paboTa. 


MATEPHAJI H METO^HKA 

fljifl HCCJie^OBaHHH Hcnojib30BaHbi caMKH 1. persulcatus Schulze, 1930 h I. ri- 
cinus (L., 1758), nojiyneHHbie b TeneHne h nocne 2-ro h 3-ro HMMyHH3HpyiomHx 
KopMJieHHH Ha jiaOopaTopHbix KpojiHKax. HMMyHH3auHH 3aKJHOHajiacb b Tpex- 
KpaTHOM nocjiezioBaTejibHOM KopMJieHHH caMOK KJiemeH (no 10 oco6en Kaxmoro 
BHAa) Ha oahhx h Tex xce KpojiHKax c HHTepBajioM b 1 Mec. Kiiemeh BCKpbiBajiH 
b (JioccJiaTHOM 6ycj)epe (pH 7.4). Khuichhhk (})HKCHpoBajiH b 9%-hom (JiopMajin- 
He h cnHpT-(J)opMajiHHe, 3ajiHBajm b napacjiHH nepe3 MeTHJi6eH3oaT-uejuiOHAHH. 
Cpe3bi tojiiuhhoh 5 mkm OKpaniHBajiH a3yp-303HH0M, a3aHOM no reimeHranHy, 
reMaT0KCHJlHH-303HH0M. 


PE3YJIbTATbI H OECYX^EHME 

KHmeHHbiH snHTejiHH rojioziHbix caMOK npeACTaBJieH nHmeBapHTejibHbiMH 
KJieTKaMH HHM(J)ajibHOH (J)a3bi h pe3epBHbiMH KJieTKaMH. riHmeBapHTejibHbie KJieT- 
kh HMeiOT KyOHHecKyio cjiopMy, hx uHTonjia3Ma coziepxcHT 3epHa reMaTHHa. He- 
pe3 12—18 h nocjie npnKpenjieHHx h Hanajia HMMyHH3HpyiomHx KopMJieHHH nn- 
meBapHTejibHbie kjictkh HannHaiOT pac™, ohm (jiyHKUHOHHpyiOT b TeneHne no- 
cjieziyiomHx 2—2.5 cyT, hx uHTonjia3Ma MoxceT cojjepxcaTb He TOJibKo reMaTHH, ho 
h nnmeBapHTejibHbie BaKyojin (pnc. 1, 1—3, 2, 1, 2, cm. bkji.). C(})opMHpoBaB- 
nmecH k 3TOMy nepnojiy b «pereHepaunoHHbix rHe3jiax» kjictkh hbjihiotch nn- 
meBapHTejibHbiMH KJieTKaMH nepBOH HMarHHajibHOH reHepaunn (pnc. 1, 1,2, 1 ). 
3th KJieTKH OCTaiOTCH BKTHBHblMH npaKTHHeCKH JX O KOHlia nHTaHHH KJiema, TaK 
hto Ha 6—8 cyT nHTaHHH ohh erne pa3JiHHHMbi b khihchhom nJiacTe, ho OojibinaH 
hx nacTb yxce pa3pymeHa (pnc. 2, 3). B nocjiejiHHe 5—8 cyT nmaHHH KHiueHHHK 
caMOK o6pa3yiOT mojiojxliq nnmeBapHTejibHbie kjictkh btopoh HMarHHajibHOH re- 
HepaUHH (pnc. 1, 3, 2, 3), aKTHBHOCTb KOTOpbIX TOJlbKO HaHHHaeT npOHBJIHTbCH, 
o neM CBHjieTejibCTByeT o6pa30BaHHbin Ha hx annKajibHOH noBepxHOCTH nepn- 
Tpo(J)HHecKHH MaTpHKC (TpnropbeBa, AMocoBa, 2004). TaKHM o6pa30M, bo Bpe- 
MH BTOpOTO H TpeTberO HMMyHH3HpyiOmHX KopMJieHHH B KHlIieHHHKe nHTaiO- 
iuhxch KJiemen chhxpohho nponcxomiT o^HHaKOBbie h3mchchhh. 

FlorjiomeHHH 3HanHTejibHbix kojihhcctb nnmn y caMOK 3a nepnozi HMMy- 
HH3npyiomHx KopMJieHHH He npoHCxo^HT. 3to HarjiH^Ho noOTBepxcziaeTCH H3- 
MeHeHHHMH Beca b TeneHne nHTaHHH, npHBezieHHbiMH b TaOjinue. YcTaHOBJie- 
ho, hto y caMOK KJiemen /. persulcatus 3a BpeMH nepBoro HeHMMyHH3Hpyiomero 
KopMJieHHH Macca Tejia yBejiHHHBaeTCH b 200—240, a y caMOK /. ricinus — 
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PHC. 1. H3MeneHHH KHLUeMHHKa CaMOK BO BpeMfl BTOpOrO HMMyHM3Mpyi01Iier0 KOpMJieHHfl. 

/ — caMKa /. persulcatus Mepe3 2 cyT nocjie npHKpenjieHHH. x600. A3yp-303MH; 2 — caMKa /. ricinus Mepe3 2.5 cyr 
nocJie npHKpenjieHMH. x600. A3aH no TeiUieHraftHy; 3 — caMKa I. persulcatus Mepe3 8 cyT nocjie npHKpen;ieHHH. 
x600. FeMaTOKCMJiHH—303HH. 6m — 6a3a^bHaa MeM6paHa, ne — nmiieBapMTejibHbie BaKyojiH, me — nmueBapM- 
TejibHbie KjieTKH, r\M — nepMTpo(|)MHecKHft MaTpHKC, pz — pereHepauHOHHbie rHe3Aa. 

Fig. 1. Changes of the midgut in the Ixodes females during the second immunizing feeding. 


b 130—150 pa3 (rpHropteBa, 2003), a npw HMMyHH 3 HpyiomHx KopMJieHMnx 3 th 
noKa3aTejiM pe3Ko coKpamaioTcn no 25.5—27 h 16—17 pa3 cooTBeTCTBeHHO. 

CnjibHO cicna/maTaa (jiopMa 6a3ajibHoii MeM6paHbi KHiueHHHKa (pnc. 1, 1 — 3 , 
2 , 2 , 3 ), a Taioxe CTOJi6HaTafl (})opMa Bcex nMmeBapHTejibHbix KJieTOK (pnc. 1, 7, 3 , 
2, 2 } 3 ), o6pa3yiomMx KHiueHHbiH njiacT Ha npoTflxceH hh Bcero nepwo/ia nHTa- 
nm, CBH^eTejibCTBytoT o tom, mto noJiocTb KHiueMHHKa He 3anojiH5uiacb TeM ko- 
jiHHecTBOM nHiifH, rjm KOToporo OHa 6biJia noiiroTOBJieHa. 0/iHaKO pa3BHrae kh- 
uieHHHKa mjio nonra no toh xce cxeMe, mto h y caMOK npn HenMMyHH3Hpyiom,Hx 
KopMJieHHHx: nponcxo/iHjio yBeJiHMeHHe pa3MepOB khiiikh h MHCJia KJieTOK, no- 
crynaiomafl nnma nepeBapHBajiacb CMeHHiomHMH npyr /ipyra reHepaiiHHMH nn- 
meBapnTejibHbix kjictok. 

CoztepxtHMoe nojiocra khiiikh H3MeHHeTCH Ha npOTHxceHHH nnTaHHH. B 1-ecyT 
coziep^KHMoe roMoreHHoe, cJia6o 303HH0(j)HJibH0 OKpaniHBaeMoe c enHHHMHbi- 
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Phc. 2. H3MeHeHHfl KHineHHHKa caMOK bo BpeMfl TpeTbero MMMyHM3Mpyiomero kopmjichmb. 

1 — caMKa I. ricinus Hepe3 2 cyT nocjie npHKperuieHHH. x600. A3aH no TeH/ieHraHHy; 2 — caMKa /. persulcatus Me- 
pe3 2.5 cyT nocjie npHKperuieHHH. x600. A3yp-303HH; 3 — caMKa I. persulcatus Mepe3 6 cyT nocjie npHKpenjieHHH. 
x600. A3yp-303HH. OciajibHbie o6o3HaqeHMH Te xe, mto h Ha pnc. 1. 

Fig. 2. Changes of the midgut in the Ixodes females during the third immunizing feeding. 


mm rpaHyjioiiMTaMM. Ha 2-e cyT nniaHWH b nojiocTb kmllikh HannHaiOT nociy- 
naTb 3pMTpOUHTbI H yBeJIMHMBaeTCM KOJIHHeCTBO KJieTOK JieMKOUMTapHOTO, a 
Ha 4— 5-e cyT h jiMM(J)OUMTapHOro pana. EIpHneM, b KOHixe HMMyHH3HpyiomHx 
KOpMJieHMM MX KOJIMHeCTBO HaCTOJlbKO 3HBH MTCJlbHO, MTO OHM BblTJlMMT KaK 
cKonJieHMM Hepa3pyuieHHbix kjictok b nojiocTM kmuikm. 

Ecjim npM HeMMMyHM3MpyioLUMX KopMJieHMMx y caMOK Ha 4—4.5 cyT nnmeBa- 
pMTejibHbie KJieTKM nepBOM reHepauMM yruiomaioTCH npn pacTMxeHMM kmuikm 
BCJie^CTBMe nOTJIOmeHMM 60JIbUI0M nOpUMM nMIUM, TO npM MMMyHM3MpyiOmMX 
KOpMJieHMMX 3T0T0 He npOMCXOflMT HM C KJieTKaMM nepBOM HM C KJieTKaMM BTO- 

poM MMarMHajibHOM reHepauMM. KpoMe toto, kjictkm btopoh MMarMHajibHOM re- 
HepauMM OKa3biBaiOTCM jiMUib Ha HanajibHbix 3Tanax nniueBapHTejibHOH aKTMBHO- 
CTM KO BpeMeHM OTFianeHHM KJiema. KMUieMHMK OKa3bIBaeTCM TOTOBblM K npMHM- 
tmk) nMiitM, TaK KaK Gjiarouapa ycBoeHHOM paHee nniuM npoM30uuio ero pa3BMTMe 
Ha HaManbHbix 3Tanax, oimaKO HOBbie nopuMM nMiuM, cTMMyjiMpyioiuHe najib- 
HeMuiee nMmeBapeHMe, He nocTynaioT. 
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npo,ao;DKHTe;ibHocTb nmaHHfl h Macca caMOK Ixodes persulcatus h /. ricinus 
npH HMMyHH3HpyiOlHHX KOpMJieHHHX 

Feeding time and mass of the Ixodes persulcatus and I. ricinus females during 
the immunizing feeding 


Bh^w KjiemeH 

I. persulcatus 

/. ricinus 

Nq KopMJieHHn 

1 

2 

3 

1 

2 

3 

Ko^HHecTBo caMOK b onbne, oco6. 

10 

10 

10 

10 

10 

10 

ripOJlOJDKHTeJIbHOCTb nHTaHHB, cyT 

8-10 

6-8 

oo 

1 

m 

8-10 

oo 

1 

1 

oo 

CpeflHBB Macca caMOK noc^e nmamiB, Mr 

480.0 

54.0 

51.0 

248.0 

32.0 

29.5 


TaKHM o6pa30M, cjiejtyeT nojiaraTb, hto npn HMMyHH3HpyiomHX kopmjichhhx 
Kjiemew obcyxmaeMbix bh^ob Ha npoKopMHTejinx, objiajtaiomHx npoTHBOKjieme- 
BOH pe3HCTeHTHOCTbIO, B03HHKaiOT HapymeHHH B nOCTynJieHHH IIH1HH B nOJIOCTb 
KHiiiKH. B Gojibiuew CTeneHH 3to npoHBJineTCH b HejtocTaTKe nnmn c bmcokhm 
co/tepxcaHHeM sphtpouhtob, KOTopbie, CKopee Bcero, h hbjihiotch ochobhmm 
hctohhhkom opraHHnecKHx BemecTB juih nmaiomerocH KJiema, Tax KaK kjictkh 
jiewKOUHTapHoro pmta MoryT miHTejibHoe BpeMH nepexcHBaTb b nojiocTH khiukh, 
He nojmeprancb pa3pynieHHio. 

ITpHHHHy ncmobHbix HapymeHHH, npHBOjmmHX k HeAOCTaTOHHOMy nocTyn- 
jieHHio kpobh b opraHH3M nmaiomerocH KJiema, CKopee Bcero, cjiejtyeT HCKaTb 
b oco6eHHOCTHx pa3BHTHH BocnajiHTejibHOH peaKUHH b MecTe npHcacbiBaHHH na- 
pa3HTa y xo3HHHa-npoKopMHTejiH, objiajiaiomero npoTHBOKJiemeBOH pe3HCTeHT- 
HOCTbio. HapymeHHe uejiocTHOCTH koxchmx noKpoBOB xo3HHHa poTOBbiM anna- 
paTOM KJiema npuBOjmT k aKTHBaijHH KOMnjieMeHTa, no jx jteMCTBHeM KOToporo 
TynHbie KjieTKM BbmejinioT MejtHaTopbi BoenajieHHH H3 rpynnbi rHCTaMHHa, aHa- 
(J)HJIOTOKCHHOB H npOCTarjiaH/tHHOB, npn nOBpexmeHHH 3H£OTeJIHH COCyjtOB Bbl- 
CBo6oxmaeTCH (JwbpHH h SpamiKHHHH, npHBJieKaiomHe b onar BoenajieHHH Hen- 
TpO(J)HJIOB, 303HH0(f)HJI0B, a B nOCJieflCTBHe H JIHMCjjOUHTOB, Bbipa6aTbIBaK>mHX 

cneuH(J)HHecKHe aHTHTejia (Wikel, Bergman, 1997). ripHBejieHHaH obman cxeMa 
pa3BHTHH npoTHBOKJiemeBOM pe3HCTeHTHOCTH, BepOHTHO, HyxmaeTCH B yTOHHe- 
hhhx no OTHOineHHK) k pa3JiHHHbiM rpynnaM npoKopMHTeJien. flaBHO H3BecTHO, 
mto y npnpojtHbix npoKopMHTejieii HKCcmoBbix KJiemen npoTHBomiemeBan pe3H- 
CTeHTHOCTb He pa3BHBaeTCH, Torjta KaK MHorne bh ru cejibCKOxcmHCTBeHHbix 
h jia6opaTopHbix xchbothmx ee 6ypHO npoHBjiniOT (Randolph, 1979; JlabeuKan, 
1990; Galbe et Oliver, 1992; Lawrie et Nuttall, 2001). OTcyrcTBne pe3HCTeHTHO- 
cth y ecTecTBeHHbix xo3neB HKCOAOBbix KjiemeM o6i>HCHHeTCH peaKimew nojtaB- 
JieHHH HMMyHHbIX OTBeTOB KOMnOHeHTaMH CJHOHbl napa3HTOB, HTO CHHTaeTCH 
pe3yjibTaTOM B3aHMoajtanTaunn napTHepoB no napa3HTapHOH CHCTeMe (Ribeiro, 
1989). Bo3moxcho, HccjiejtOBaHne ocobeHHOCTeH BocnajiHTejibHOH peaKUHH, a 
TaKxce KjieTOHHoro h ryMopajibHoro HMMyHHTeTa y HecneuHtjmnecKHx npoKop- 
MHTejiew HKCOjtOBbix KjiemeH Morjio yKa3aTb Ha Te (fiaKTopbi pe3HCTeHTHOCTH, 
KOTopbie bjiOKHpyiOTCH y npnpojtHbix xcmeB h npeceKaiOT pa3BHTne pe3HCTeHT- 
hocth. HauiHMH HCCJiejtOBaHHHMH onaroB nnTaHHH Kjiemew pojta Ixodes Ha Kpo- 
jiHKax h bejibix Mbimax ycTaHOBjieHO, hto jiabopaTopHbie xcHBorabie He obpa3y- 
K)T o^opMJieHHyio (jmbpHHOByio Kancyjiy BOKpyr poTOBoro annapaTa nmaiome- 
toch KJiema, KaK 3to Habjiicmajiocb y npnpojtHbix xcmeB (TpnropbeBa, 2001a, 6, 
2002). TaKHM obpa30M, onar BoenajieHHH h 30Ha nopaxceHHH b MecTe nnTaHHH 
KJiema y jiabopaTopHbix xchbothmx 3HanHTejibHO bojibme, c pa3BHTbiM otckom h 
30hoh ranepeMHH, hto hbjihctch ejiejiCTBHeM HapymeHHH uejiocTHOCTH cocyaoB 
H CBH3aHHbIX C 3THM TyMOpajIbHblX peaKUHH. OcobeHHO CJiejtyeT OTMeTHTb pa3- 
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BHTHe B nopaxeHHbIX TKaHHX UepMbl 06 HJIbH 0 r 0 HH(j)HJIbTpaTa HeHTpO(|)HJIbHbIX 
JieMKOUHTOB, KOTOpbIM JX axe npH O^HOKpaTHOM KOpMJieHHH BbI3bIBaeT OTTOpxe- 
HHe KJiemeM b KOHue nmaH hh BCJieucTBne HarHoeHnn. CKOiuieHne HeHTpoc|)H- 
jiob Ha noBepxHOCTH ammepMHca nacTO BbicbixaeT, hto moxcct npnBOUHTb k 
«CKJieHBaHHio» KJiema c Koxen h mepcTbio xo3HHHa. 3to o6pa30BaHHe paHee 
npHHHMajiocb 3a noBepxHOCTHyio nacTb ueMeHTHoro cjjyTJinpa. QzmaKO kjictoh- 
HbiH cocTaB, xoporno pa3JiHHHMbiH Ha rncTOJiorHHecKHx npenapaTax, h HMMyHO- 
jiorHHecKan npnHajuiexHOCTb xo3HHHy noKa3biBaiOT, hto 3Ta CTpyiaypa hbjihct- 
ch CTpynoM h npHHazuiexcHT xo3HHHy-npoKopMHTejno (BajianiOB, rpnropbeBa, 
2002 ). 

TaKHM o6pa30M, b KanecTBe 3aKjnoHeHHH cjieuyeT oTMeTHTb, hto npn hchm- 
MyHH3Hpyiomnx KOpMjieHHHx b TeneHHe MHoro^HeBHoro nepnoua KpoBococa- 
hhh b opraHH3Me nHTaiomerocH KJiema nponcxomiT 3HanHTejibHbie MopcJiocjjyHK- 
UHOHajibHbie nepecTpOHKH no rany HeocoMHH, t. e. uopa3BHTHe KHineHHHKa, 
cjnoHHbix xcejie3, KyTHKyjibi. YBejiHHHBaiOTCH Tejio KJiema h noBepxHOCTb KHinen- 
HHKa, hto no3BOJiHeT BcacbiBaTb h nepeBapHBaTb 3HanHTejibHO Oojibiune kojih- 
necTBa kpobh (rpnropbeBa, 2003). riepnoji nmaHnn npHHHTO uejiHTb Ha 3 cj)a- 
3bi. 1-h — npoAOJUKaeTca nepBbie 6— 24 h, b TeneHHe kotopmx nponcxounT 
npHKpenjieHHe KJiema. 2-n, caMan npouojixcnTejibHan, 3aHHMaeT nocjieuyioiuHe 
5—6 cyT, HMeHHO b 3tot nepnou yBejiHHHBaeTcn KHineHHHK h mchhiotch kh- 
menHbie kjictkh 3 HMarHHajibHbix h 1 HHMcjjajibHon reHepaunn. Bo BpeMH no- 
cjieuHen c|)a3bi nponcxounT ObicTpoe HacbiiueHHe KJiema h HHTeHCHBHoe nepeBa- 
pHBaHHe nojiyneHHOH kpobh (BajiamoB, 1967, 1998; Akov, 1982; Sonenshine, 
1991). QzmaKO npn HMMyHH3npyK)mHx KopMJieHnnx Ha jiaOopaTopHbix kpojih- 
Kax nHTaHHe KJiema npepbiBaeTcn Ha 2-h c|)a3e, HaOjnouaeTcn CMeHa 1 reHe- 
pauHH nnmeBapHTejibHbix kjictok HHMcjjajibHon cj)a3bi h 2 reHepaunn nniueBa- 
pHTejibHbix KJieTOK HMarHHajibHOH cj)a3bi, reHepaunn ceKpeTopHbix kjictok ot- 
cyTCTByeT. Kjiem 3aBepmaeT nHTaHHe h omauaeT, Korua nocjiejmnn reHepaunn 
nnmeBapHTejibHbix kjictok HaxounTcn Ha HanajibHbix 3Tanax aKTHBHOcra. FIo- 
TpeOjineMbie KOJinnecTBa kpobh He uocTaTOHHbi jyin phtmhhhoto cJiyHKUHOHHpo- 
BaHHH KnmenHHKa, BCJieucTBne nero nHTaHHe npepbiBaeTcn Ha 2-h c|)a3e h noji- 
Horo HacbimeHHH He nponcxounT. Mbi CHHTaeM, hto 3to CBH3aHO c HapymeHneM 
nocTynjieHHH kpobh b nojiocTb khiukh nmaioiuerocn KJiema, hto, bo3moxcho, hb- 
jineTcn pe3yjibTaTOM B03uencTBHn KaKoro-Jin6o cjjaKTopa npoTHBOKJiemeBon pe- 
3HCTeHTHOCTH HecneuncjiHHecKHx xo3neB-npoKopMHTejien. 

HccjieuoBaHne BbinojiHeHO npn nojmepxKe Pocchhckoto cJ)OHua (JjyuaaMeH- 
TajibHbix nccjieuoBaHHH (HHHunaTHBHbin rpaHT Nq 02-04-48666) h rpaHTa nou- 
AepxcKH Beuymnx HaynHbix mKOJi (Nq HLU-1664.2003.4). 
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MORPHOFUNCTIONAL CHANGES 
IN THE MIDGUT OF THE IXODES FEMALES (ACARI: IXODIDAE) 
DURING THE IMMUNIZING FEEDINGS 

L. A. Grigorieva 

Key words', ticks, Ixodes , females, midgut, digestive cells, immunizing feeding. 

SUMMARY 

The changes of the midgut in the females of the tick species Ixodes persulcatus and I. ri- 
cinus during the second and third immunizing feeding on rabbits were studied by the histo¬ 
logical technics. The alternation of one generation of the digestive cells of nymphal stage 
and two generations of the digestive cells of adult stage was observed. The generation of 
secretory cells is absent. The tick completes feeding and drop off when the last generation 
of the digestive cells is on the initial activity stages. The amount of the blood consumed is 
not enough for the rhythmical functioning of the midgut. The feeding of tick is broken on 
the second phase and full satiation does not take place. It is apparently an effect of the in¬ 
terruption of the blood entrance into the midgut cavity of feeding tick as a probable result 
of anti-ticks resistance of unnatural hosts. 
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